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ABSTRACT 
 
 
 
 
A fiber optic displacement sensor (FODS) using a transmission technique 
was developed to determine the purity of honey. This was achieved by detecting the 
output signal of pure honey and adulterated honey with different addition percentage 
volume of sugar (fructose and glucose). Five types of honey from several retail shops 
were selected as specimens and labeled as A, B, C, D and E. Each honey sample was 
adulterated with different percentage of fructose and glucose ranging from 0-10%. 
Prior to sensor development, an absorption band for honey was determined by using 
the UV-Vis spectrophotometer. Blue diode laser at 435 nm was found to be an 
appropriate light source to be used in this FODS. The performance of sensor was 
calibrated by sensing the output signal without any honey sample. The displacement 
was verified within the range of 0 mm to 5.0 mm and 0 mm displacement was found 
to be the optimized distance for this beam through technique. The output voltage was 
found to be inversely proportional to displacement. The sensitivity was found to be 
32.65 mV/mm with a correlation coefficient of 99%. The result from performance of 
sensor towards pure and adulterated honey showed that the highest sensitivity of all 
samples was achieved at 10% concentration of adulteration and the lowest sensitivity 
was obtained at 0% adulteration (pure honey). The highest sensitivity with 
adulteration was found in honey E with a sensitivity of 3.17 mV/% for fructose and 
4.94 mV/% for glucose. Thus, FODS based on transmission technique has a potential 
to detect sugar content in adulterated honey for a particular honey type. 
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ABSTRAK 
 
 
 
 
Pengesan sesaran gentian optik (FODS) menggunakan teknik penghantaran 
dibangunkan untuk mengesan keaslian madu. Ini dapat dicapai melalui pengesanan 
isyarat keluaran bagi madu asli dan madu yang dicemari dengan peratus jumlah 
tambahan isipadu  gula (fruktosa dan glukosa) yang berbeza. Lima jenis madu 
daripada beberapa kedai runcit dipilih sebagai sampel dan dilabelkan sebagai A, B, C, 
D, dan E. Setiap sampel madu dilancungkan dengan pelbagai peratusan fruktosa dan 
glukosa dalam julat antara 0–10%. Sebelum pemasangan pengesan, jalur penyerapan 
untuk madu ditentukan menggunakan spektrofotometer ultralembayung-cahaya 
nampak. Laser diod biru pada panjang gelombang 435 nm didapati sebagai sumber 
cahaya yang sesuai digunakan dalam FODS. Prestasi pengesan telah dikalibrasikan 
dengan mengesan isyarat keluaran tanpa sebarang sampel madu. Sesaran disahkan 
dalam julat 0 mm hingga 5.0 mm dan sesaran 0 mm adalah jarak optimum untuk 
teknik penghantaran ini. Voltan keluaran adalah  berkadar sonsang dengan sesaran. 
Sensitiviti ialah 32.65 mV/mm dengan pekali korelasi 99%. Keputusan daripada 
prestasi pengesan terhadap madu asli dan madu dicemari menunjukkan sensitiviti 
tertinggi untuk semua sampel dicapai pada kepekatan 10% pencemaran dan 
sensitiviti paling rendah diperoleh pada kepekatan 0% pencemaran (madu asli). 
Sensitiviti tertinggi untuk pencemaran didapati pada madu E  dengan sensitiviti 3.17 
mV% untuk fruktosa dan 4.94 mV/% untuk glukosa. Oleh itu, FODS berdasarkan 
penghantaran berpotensi untuk mengesan kandungan gula dalam madu tercemar 
untuk madu tertentu.   
   
 
 
 
